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(54) FLAT TYPE FLUORESCENf LAMP AND LAMP ASSEMBLY USING THE SAME 



(57) Abstract: 

PURPOSE: A flat type fluorescent lamp and a lamp 
assembly using the same are provided to lower a discharge 
starting voltage, reduce a power consumption, improve a 
lighting efficiency, and achieve a uniform brightness. 

CONSTITUTION: A flat type fluorescent lamp comprises a 
rear substrate(41). a transparent front substrate(42), a 
dielectric layer(43). a plurality of sidewalls(44). a plurality of 
electrodes, and a phosphor layer(46). The transparent front 
substrate is spaced iapart from the rear substrate and joined 
to an edge portion or a part of the edge portion opposed to 

the rear substrate in order to form a sealed discharge space. The dielectric layer is formed on the front substrate 
or the rear substrate. The sldewaiis are formed t>etween the front substrate and the rear substrate in order to define 
the discharge space in a predetermined pattern arKt an upper portion of the sidewalls is joined to the front 
substrate. The electrodes are buried by the dielectric layer and formed along the sidewalls. The phosphor layer is 
deposited on at least a part of the inside of the discharge space. 
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(51) . Int C1.7 
HOIJ 61/30 



(21) ^^^S. 
(22) 



(12) ^^^^^^(Bl) 



10-2002-0047203 
2002'd08ii09^ 



(45) *jt'^;^> 

(11) 

(24) •§-^'a^> 

(65) 
(43) 



2004Vi 12^09^ 

10-0460791 

2004Vil2€01^ 

10-2004-0014037 

2004^^02^ 14"^ 



(73) ^sl€^> 



;g7lE. ^'^^^■y:^ ^^el 636 



(72). 5*1- 



;g 7] ^^^<g f-^f.^ 410^903 J. 

^''^^ 

;g 7) £4.^Al Tj-ti^ jl-i^^29I?l^r»l 104-S- 1104 J. 

^ 

^ 71 S-iL-iVAl 7>^-i-113^^1 7l-'^^'?^^ofi^S.106#512^ 
^ 71 S.'^r^^l l:"a-T^'^-i-*^4T.'^^^ °V^S601*15023!: 



(74) t)lE)?l 
-a^^RV : «1 =3 afl 



(54) ^H-S}- oil- ol-^-f!: lis. 2:^^ 



.a. ig^t^ofl ig:5ar<8 ol-§-^^^Sl]^ a11^7]si|:3}., Uj|^7|:^3). ^iJg;^}.^ o]^ >g^)sl(>| ifl 



S. 1* #2? £-^1^ ^^S., 
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£ 2^ S-'lsi ^Hfil <^-^ ^m\^ S:^]^ ^^S., 

5. 4fe ^-^oj 4^ ^Hfil AfAjiE. 

S. 5t S. 4ofl ig^^ ^5.2^ 'a^S., 

:£ lO-a- £.9°fl 5^^'^ ^afi] 'cl-'as. 



t'S?} 711^^ ^HS]- <»11- <>]■%■ ^ ^= i^^H ^t!- ^o]^. 

^^^^S.. iiJ^S.A)^;sl(flat panel display)^ ^^^^4. ^^^4. ^^^^^fe ^^-JlS. 

^a}^n> tli§E|)o) afl ^ ^o] JiJi, 'f^^f ^ o.^fe cji^if-EfloKiiquid crystal display) 7K Si 4. 

git)-. o)oD Ufa)-, o^l^it}) aH^^^ 'J-^Kback light)-!- ^-^I ^y^s-^}"^. 

o] n^^^ ^^^life ^-g-^ ^^^=(cold cathode fluorescent lamp,CCFL)S-?-E-l 2A]-£)^ ^aj. 

^1- "l^sH ^-bt^l^lfe ^^4^^^^]^ ^-S- ^'t.H^lfe ^ = (flat fluorescent lamp) 

.g-ijo) A>^E|al5licf. 

£. 8ll^^€ ^^15. Ol-g-S)^ ^<^-l- l^Ej-lfl a-SlC)-.: 

3§^^^S.(20)fe «fl^7l^(21)2F ^^7]^(22)ol ^•^^ll(23)<>11 sjsfl ±^^1^ 

^^SI<H iJ-^^^^ol ^21^ ^7] :d'S7|3a-(22)S| ^^5fl#(26)54, -a-?] ^^^1#(23)4 tfl 

«B^7l^(21)S} ^^Sl iflS^S. ^>aJ^^ "a-^ ^^{24)34-. '*7l U||'a7|:Sr(21)al -^^oj ^-^^o] ^ 

7] »9-?i^#(24)*^ nfl^Sl-fe •^^*I1^(25)* ^^7) 'g-^^^.H.fe ;*l)fe(Xe). m-a-(Ne)^£.S '>}^^^ "g- 

u>2}- ^o] ^Aj^ jg;^^ ^5.(20)fe -^l-^) «J-^^^{24)oll ^-^ol t!7h^oll nl-e)- ^^^Vofl ifi^^o.^ 

5)^ :»>«q^oi| fijsg ^%«i)#(26>fl ai7lEH "a^^*!-?!! ^^^l-. 

44 f'SflSl = '&^7}±i 4^(Xe) lEfe m^(Ne)21- 7l-i# A).^s^ 

3. SX^S.S. n}-^^^(24)oil ?l7]-Sl^ ^>g-ol 2kV ^-g- o}^^^. ^Jl^^ cfl^ 30 im/W vflsls ^ 

4. °)^^. -^-71 ^^9-^ = C20)fe Jl#^1 ^7] afl^ofl i4 ^.g: ^^-a- ^7] ^tflA-l^ 'g^* SLt[ ^^ 

o)f t^JL. feo>o> t^S-S., ig*^ ^=(20)S) •f-^^71- ^7}^Jl, ±a]:^%o\ ^7}^^ t^^o] 014. S:^, . 

7l '9-^7V>i<26)fe ^^^^ 7]^o]S.S., -^71 ^^sl|#(23)«- 147 5£^ 173 s\fi^c^ 

<»j7|^^o) 7l-^S)-l4. nl-Sl-'H. al7V4 ^-g" «l) ^4. 

t-V^a, ^j-7l4 ^^jg*^ ^i(20)o|| Si<H'H. ^^7l »^^^m2A)^ E 2<>ll EA)^ tt|.S!). ^o] ;^lll,2^^(24a)(24b)ol 
±^?V^(dl) -^^S. olf-o^j^lja, ^o.s f|^o)^ lJ-^^^(24)-i-^: oil" -^Vo]"^ ^J"^"! ^ 

71 dla^ 7^^^^c^^^*i ol^s|£.-^d25) ?!::^l--3-7|«1-7ll 'S-?! dio] d2 iicl- 'I'**! ?l=as^ 

^ 'S-^=a^(24)^S 'S-^ol ^o]5l^ 2., aS.ihS37]- ^'^ISl-c*^ «o'-=a* «1-T-717V ol^cf. 

dl^ d2 liT^ ^-51^^ ^2:-!- 7W7II s\S-^ ^AS. "^^4^ dl ^j-o] .^^^.4 "cJ-^"^^ 

^ "goj-H "^^^Mt ^-^^l- ^ Xife T^2:* ^-"dSMo^ SVS-S. ?J '?}-^§-^V(channel)ol A^^^cf. =L^ll 

-^^Vo] :^s]Ei^l ;a-f z^- HI- 71-^J- »g-^ol -a 711 7^^\^^ ^^^^^^2.^. 'dol7>fe- as.i:i£37l- 

^^■i- ^^^s>^, •a-^-??!-^} -ta^^oi an t^^i- 7}^cf. <>] "j-^i-g-^&ofl >^i-tfl^o.s 
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^7)1 200 1-007 937 7 3: ^60-2l6435S<Hl 7H-^lsH Si 4. 

"d^^ ^'j-^i^ ^"^^ -^^-^-i- 71-^ ■i-j'ifi) M^-^-oii ^^'='1 'gAisi'H 4^(rd^T) ^-a-fii "j^^i-?^ 

ol ^-^=131 'a-^i^Il-si o<f ig^^ofl^ zfzi- :5i=o] ^si^icj.. rislJi -^j-?! aj-^^^ch)^ %^^%-°] 

'^S] ?l<JJol ^^o] ^Tfl ts^-slte ^^flsM SlSlcf. 

•a-S- ^711 ^09-0922085131- ^sl^Ji 5,903.096J: ?J 5.509.841i«)|^ ^^6\].s]^ ^t^^ Af^^^S) 
wj-^-g-?!-* 711^1 £]o^ 5.509.841^<^1^ '^l-'S ^'ths) "J-^^^VCs 

erpentine channeD-g- 7Hfe 7||a|s1<H si4. 

tt-g- -^^^S- «?-'^5l-7|- 7hVS>Jl •JJ-^Sll'i^ 4^*1 2^2lSM ?>^€ IJ^* ^^l-a-^S. S-i^ 

wll^7l^il-, 

•^71 «I|^7l^3f i^^?}-^ «>i:^E)i^^ -aAls]<H cfl^slfe 7}^:*^H £E-b 7>=9-;*]-2} fil -8^71- ^^=1<H ^J^^ 

^ *H ^ ^ ^ 7i jg- 4, 

-S-71 ^71^ £t nil ^ 7) >^o11 ^Ajg -3.^5l|#:2{-. 

^7l ^^71^4 UB^7l3arSl AVojOll -^AlSl<H >a-7) »<}-^^?>^ 4^0_S. 4T^7l]fi1 ^^4, 

s T^-fsi^H "j}^^ ^^^4. ^'■^i <*i^^ ^"3^ ^"H-E- "a^ofl ^ 

^5^#-g- £.«-«>^ ^ ^Irrf. 

E}.«g-g: ol^H^ 513:^ b1|J*1€4. ^7] f-^^ S'e?!:^:^!)- ^^slfe ^^ ^^^^ -^o) 2min ols} 

^7] «fl'a7):g-2V ^^2) i^ofl S-iig -^^1^.4 €^7l^<Hl 5LS.^ ^7)1 €4. 

^7l 2^^3|- <a=^-¥-'>( ^l,2^f-^^ol -^-71 ^1,2^^^^^S.^^ ^1-71 ^^-S- 45}- 

51312^ O.S ^^vslfe ;^1.2:a^*^ i^«:4. -^7] ;»(|1.2S^** zj-^ ^^^l 'a=^^S. "S^slfe 
^ 1-31- ;^12^^ o]^<H^ ^ 5a4. 

Aj-71 -E-^^ ^'^t!}7] ^ ^"^^ 4^ 7^1^ ig*^ ^5.^ 

Bll'a7l:e:4. '^7) 111)1^71*4 ^^^^ -g^^lslH "fl^slfe 7>^;M-2) Sfe 7>^J-;^felsl^^7}- ^^sl<H 

^7) l-#5i<H ^s-^ji-g- <a^7ife ^a^s* a^si-oi € ^-i- =1 ^^'^s. ^4. 

^ t^oH ^^71 ^1^^ vfl^si ^o]s. "S^ofl <8^^1f-4 J£i^4. ^4^^ ■^^] ^^4 

«1l'a7):e:Sl-, -S-?! u(}'a7l*4 ^I'g^t^ 4^ -SAisjoi cfl^slfe 7>^4ej ^fe 7j-^444 <^^7\ ^^sH 

■^71 Bii^7lJa-4 ?i^7lJa-4 4o)<Hi ^;sis)<H ^^71 «g-^^^>^ T^S^4fe ^T^7l)4 ^^4, 

-^^71 Bll^7]^ 5£fe ^?i7l*4 -*J-7l 44 ^^m^ ^4 'S-*^4 '?f'a-T-7> ^7] ^^^?]:4 4j§- 

^o.s. ^71 ##5H i}-^-^ -a.s.^ife ^^1-4. ^7i •s-^-s-^si m-a-^i it 

^4fe ^ = 4; 

^^-7] rJi^^t^ «>1^£14 'S-71 s.^ll'a^ 7il^'^ ^^-it^^i: -a- a.^*H € 5!^ ^^-^^ 

1i4. 

^ ^^<H1 si4A-i. >a-7) «<J:a??Vo1| ^S: S.^ *r€-4 ^^14:ii, Xe4 "i^A^^} ^-ysH, ^4 

50mm o]i}S. ^^^o] Hj-^z^sj-u^. ^7) ^'d^-Sr 20 i4]4 100mm « S ^4 4^444. 

«!«>oil^ S^-S: -S- 4^ ^11- 4-§-^ 2:^^]4 -M^"^)!- 4 

■§-4^^J:4. 
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£^ir -ig^^ ^Hi- o]^^ ^s. 2:^^l(30)fe ^i^^ f = (40)sq-'6^1 2J^^ ^=(40)7f ql^oj] ^'J-ai- 

4 Soil s-^i^ Hfl^7i^(4i)3f. tfs^7)^(4i)4 i^^it^ ^]^^ ^^i5io^. tn^si^ 7}^^- 

'f(43)l- ^7) ^^n%^(43)€r «11^7l^sl ^'Si «.3. £iiLs]7^4 ^t-^l-fe: ^i^f-o] "fl^^lH^ 

^^]^ ^ 9X^^,-^7] ^^7\^CA1)^ 7)^(42)51 7>^J-;^}5l^ 'iSS^ ^7fl(45)ofl 3)4 ^^SlT^ cfojisl 

^7) ^^(44)-& HH '371^(41)5:1 Aj-ig^ ?i^7):^(42)e| SI'S ^ojofl ^a^eI^ o.s -^J: cfli9=s|fe ^^g(45)s:f- 
^ «=^^J-sl<H 'S-^^^^V-i: ^^sl-o^ ^^^1^(46)^ E-ESl-71 -^It!- €-'i(44a)* ^A^B>t^ -^^s. ^±^SLS. 44*l^cf. 
>a-7l :^^(44)fi] 'a-^l-& »ll'S7]:^(41)2l- ^'S 7^(42)* ^^a]?]^ ^4(45) Efe ^^S)-^ # 

^ o.s.JfEl Ji^S?!-;^ o|;^sl5£.s. ^o] «|.^alB^.c}.. ^7] ^^{44)^ ^^^tl ^^Ic^lofl sjsfi *l-^Sl;q nJ^^^-i" 
^^SH ^7) ^^(50)-i-oll S1«H '?J-:^ol ^<Hq-fe ^^^(channel)^ ^^^f- ^ =f-3io]7]\^- 

te^-2:o} ^^^SHlfe ^>2)^ofl S^tfl «S-^^?> iflofl ^ ^S||^{46)7V 7) S] ^-^ ^M^^] 

^o]^ c\}=. ^o]uf 71-^*1-1^. tfl. ^7] :^^(44)^ -y-71 alltfl7l^(41)<Hl W-E^^^ Sl-Tluj. <a^A)^ ^ 7}- 

Ih-^^ H)l'a7m(41)a|- <a>Nla ^ Si-fi.*^. •f-'S^: ^«8^S. ^'d7l«(43)4 "S^JS ^•^^'^ Sti^f. 

7|o1lA-^ ^7l ;^^(44)3)- :^^(44) aVoI^) ?V'i(44a)-^^ ?J HJ-^-frJL ^a^-g- Jl^Sj-cx^ 10 »4)^1 

50mm S ^^i B^f-al«>al, '^■71 -^^^^^ ^-S- 2mm ^'^sVol ^y-?! ^^7)^(42)^ -^^8* 

ol-8-Sl-cH ^^f-o) al-^3!s>t|-. OL^JL ^7] ^"g^^^ 20 Ml^l 100mm 2 S. ^o] ul-^ajsj-t:}. 

nalJi -lJ-71 «»S7l^(41)3l- ■fr^^,#(43)^ ^H»fl^ '^■71 -^^^11^(43)011 nil^s)i^ 'S-^i^^CSO)**! ^-yslfeti). 
«>1 »?}-^?l^(50)«€- S. 6*11 S.^]^ «11^7l^(41)s) 7>^3i>el->J| -^7] ^^(44)4 ^ 

1.2 ^-S-^^(51)(52)sf. ^7] ;^1.2-g^*^^(51)(52)S-¥-El 2^-4 2^^(44)^ ^s.]. ^^S. as a} 0.5. "^^slt^, n ^ 
<»1 '*'&^7} 41-71 ty-^^^j^V nfl^sl^ ^o_s. 4V7I :^^o.s^E] l-t5l^ ^11.2?l^(53)(54)€-^:i«-*.Vcl- 

. ^7] ;H11.2€^(53)(54)^ S. 70^ £.^1^ al-sf ;g-o) 44 ^7] ^^(44)sl °<f#^5. ^^^^1^ 4l^t ?1^(5 
3a)(53b)-i-4 ^l2lr^^^(54a)(54b)#S ol-f-«H^ *r 5(14. ^7) ;»f|l^^(53)-8r ^j-^-fe afli^^ ^^(53a)(53b)# 
-S- £ 8<1 £Al^ a).fii- ^o] ;qli^^^(53c)l-ofl ^7l^ ^.S. -g^^ ^ 5a:2-c|, ^i"?) ;Ml2^^(54)l- "l^^ ^2 
$%^^(54a)(54b)-ir^ 42^^-^(54c)€r°lI S^aS o^^^S ^ Sitq-. ^^-71 «d-^^^(50)'8: ^-g-^ 

^V^. ^7l t3]1^7l^(4l). ^^(44) ^ ^'a.7l^(43)«fl t^^S »8-^*:?}s1 ^"d*^ '^^^)f'(46)^ 
7l^(41)S) AJ.^ ^^(44)Sl £fe <^^^o11 Si€ %^«fl#^ T-^1(T2) M-Cf :S'a7)^S-(43) -^H ^t^il^^ 
^'!l|(Tl)7KSf7fl '^^'^^€4. olfe '=171 SI ^o) :?i^7l:a-(43)ofl ^^^fl^Sl -^Sj-l- ^3^^ ^0.5. 2O ifl;^1 25 

/ino]shS. a=7fl £5.«-ol «|-^zlS|-u^. -^-71 ^^^If-ol ^s.s\^ <a=#^4 Bll^7l:&£l *l-^<Hlfe S>A>a^(ol£ 

Al)ol G| ^-y^ ^ 544. zis] Jl 'S-?! 1^?l7^-t7}- ^•aslfe'^Hl. o) •3-^7)-:Aio]l^ =^-&(Ag). 4^5-(Ar), 

i4]-gr(Ne). 4fe(Xe) ^21 ^7>i7V Sf-sl^cJl. ^^^%-i46)^ ^l^fe <§^^fl2l ^ oj7l^o.s. ^^(Hg)^} ^i^aI 
iEfe 4fc(Xe)2| 7\&]^^ °]-§-^ ^ ^"^1 "^^loflAi 4V7I '8-^i7>i# ^^t}7] $l«|-oj 

ol ^6\s. ^^(47)^ 'i'-^-g-^^l ^^ofl ^^If-ol ul-^a] Bj-cj-. 

s 9 5{ s. loe- €■ t'a 'fl «<8 ^ =:(60)s} 4^ 

S^S:^ ^2:*}^, ^H.{60)fe «11^7lia-(61)4. -^71 «i|^7l4a:{61)4 tfl-g-Sl^ 7}^7^^7} ■a5<ll(62)«>l| alsfl 4i 

^g:^:^ ol2^ ^^slol ^i^^ ^>?i.^:fV^ ^aJsI-c^ ^r^^ Tfl^S. ^?l7):a-(63)3|-, 4^7) Hfl^7l^(6 

1)^ ^^<H1 IJ-;?!?-:^^ 71121 ^^(64)4, -^-71 ^"^(64)011 ^^^1 1}^d?-^>2l m^^o]] 

^-^^ ^^511^(66)4. -^7] Hfl^7i*(6i)fii -a^isi'H ^^"S-^^ <ao.47) ^iii 'i!-^^^(70)#-i-it'& 
4. o^7ha-^ ^7] ^^(64)i 21*11 ■a^'^i ^si5i<H -^sj^ »^•^7^^o^ 4 

.5^71 :^i^(64)4'a-7i 'g-^i^^ofl ^'a4fe 'g-^7i->i^ -^-4 ^-^Hsi- ^^40.3. :i-<a4o|, ^^■71 n-^^i^cyosi ^ 

2.^S.6 tfl^l H 8^ £A)^ 44 ^i-ol ^7\ '^^']d^s^ ^t^^S. ^<^^^ aH '37)^^(61)21 8|-^ ^. lJ-?i-??>4 S\ 

^2lJl -^71 »^^i^#(50)(70)# ol^^ 4l.2^^^i^(51)(52),(71)(72)S- f^2l ^o]s. 44^ £ ll'Hl £a1^ 4 

4 :y-o] ti»lei«ii 4?v =f-f Ai s.^ji:4 a.7i# #0)71 ^401 ^<^s. -f- 7HS. ^^^4 4^^44. ols^jl -^7] »^ 
^^^(70)-&' ti8'fl7l«(61)2l 4'a»a ^-^sH sa^s.s.-y-4 i5jl"3(3l)42l «<a*+«}-«1 ^H2i ^tif'oll 4«ll 

^7| ^ ^-tV^rWcSO)^ -^71 Jg^Sr^i ^H(4O)(60)S-?-E-l ^^5fi7l- ol7ll o.^4 ^-^=1^ ^i" ^^^-^1717] 53 

-S-71 i2j|?](31)2l 78^^011 ^^7] 5g4^^B(40)(60)2}- C)l-§-£l7ll -§^15)^ f-^%(81)2l- a„1-7| :?-t§%(81)Sl 
-S-^-Hj ^ns\^ ^'t!-AlE(82)S. ^'^^cl-. '5J-7] ■f-'3^(81)s^ 4't}-^lB(82)fe «i'^.2l ^aJ-^ ^^S.Si cll««l *r Si 
4. ^alJI 4t>AlE(82)2l ^^]^^]^ ^H(40)(60)2l Aj-^ o.s.^El 4^}-^lS(82) ^^1 4^121 4 

s]7} -^7] ^^$] 4;^](P) £Efe 2^4(44),(64)<»fl =?■^^ ^^&\ 1/2 2allS. ^"=.1 4^a|44. aJ-71 
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■ 

^ ^^'g'i 4^ ^H(30).(60)-a- ^tUlM^ -^7] ^^^^mSOKlO)^ ^11.2-g-f ^^(51)(52).(71)( 

72)°ll oil ^Efe ^^^-ir "I ^ 7)1 ^*J-'=>1 tl7}£l'a, "-^7] ^S.{40)(60) ^11,2^^ 

(53)(54).(73)(74)3^ ifl-l-slfe S'S^I] ^^i«l-7> 

^S^]^d^. J^f^lAj^ 4 ^^«flf'<46).(66)Sl ^§^^11- «=^7lAl7l7)l s]o] 7fAl^o.^ 

^^^1?];^ €4. -^^-ttl- «F4 ^o] 2l-;^oiiA-| ^^(44),(64)o11 ^sfl ^, ^ ?}-'i"»5fe "r-fi- 

^■^iH'H 5^«l-7tt ^ ^ -^^l ;tlil,2^^(53)(54).(73K74)^ ^^(44)(64)t ttj-el- ^-^^sl-H 51^5-^ 
44)(64)3!). a^5lS>fe tg-^^S. «J-^ol <a«HM-7li ^1.2^^(53)(54),(73)(74)#o1aH ^V^^o) ^o).;^ -^tl)^ 

^A^.S-T-fl 44 :^£>1 :<fll,2:a^* o)#.fe ;»(ll,2S-^^^-i-o1 'Jf^-S- ol-e^ tg^l^SlSS. ^1.2^^(53 

)(54) (73)(74)fi^ ^^4- -y-cfl^^ o.^ ©-^ ^ 2i<H ^1^^'>fl ^-^^ ^ ^4. SE-th ^-SS 

sisj-^, >^j-7i ^111,2^^-1: ^-q-^si 5a«.2.s. 's-^7iiA)^tj-g. 50% 
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